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Design Problem 14.2 

Select structural material to tolerate the following maximum flaw dimensions, given as 
0.1 in. in depth with a total crack length 2a equal to 1.0 in. The maximum applied stress 
is expected to be equal to the yield strength of the material, approaching 220,000 psi for 
the 4340 grade of steel. Assume the ratio of ultimate to yield strength to be 1.13. 

Solution 

From Eq. (14.2), 
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Utilizing the specified crack dimensions, we get 
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From Fig. 14.4, = 1.09. Hence, the required fracture toughness is 

K 1C = 1-92 X 220,000 (■ - — = 142,390 psi(in.) 1/2 [4948 N(mm)“ 3/2 ] 

From Fig. 14.3, the plane strain fracture toughness is only 50,000 psi (in.) 1 / 2 . The conclu¬ 
sion, therefore, is that we have to either select material with a higher fracture toughness 
or decrease the corresponding working stress. ♦ 


Design Problem 14.3 

Estimate the maximum allowable radial interference A in a press-fit assembly consisting of 
a solid shaft fitted into a cylinder of inner radius R y = 0.8 in. and outer radius Ro — 2 in. 
on the premise that the parts are made of high-strength stainless steel with a minimum 
yield of 210 ksi and the K\c value of 70 ksi(in-) 1 / 2 . Assume the initial flaw depth of 
0.04 in. to extend in radial direction from the inner surface of the cylinder, and take 
E = 30,000 ksi. Compare this design with the results based on the conventional hoop 
stress criterion when the initial flaw does not exist. 

Solution 

When the cylinder is subjected to internal pressure only Eq. (35.27) gives 
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